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(57) Abstract 

A control apparatus adaptable suitably for a wireless network. A control node (2) holds a predetermined number of node IDs (bus IDs) 
with consideration for potential subscriber nodes (3-6) to be controlled. When a new node to be controlled enters the network, the control 
node provides an unused node ID for the new node. When a node leaves the network, on the other hand, the control node frees its ID as an 
unused one. When subscriber nodes enter or leave the network, the control node can easily keep the overall network operation under control, 
resulting in the elimination of the need for recon figuration of the network. 
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^Az-efct^s ■^Jx.t**!7-f 1/;^ L AN (local area network) I rD A 
(infrared data association) {d-f-^;^ $ tLS i 5 ^c^S^^lrffi ^^m^f^i^ 

■^iiX-J^ i' L ANTff'i. CSMA (carrier sense multiple access) t 

^■5Ttg^c:bTV^-5o ^tz.mx.i-£. I rDA-ef±. I rLAP (infrared link 
access protocol) tm-ttl^T ^ ± y^MM^^ h =^yl^^m^'^ ti^^ . 2 

b;6^L.. ■^Jx.f^U S B (universal serial bus) -^lEEEl 394 ^^J: tl^iiX 

....M ^.^ S3* >: y T ^ ^7 ^-fk-r 5 ^ <7) r 

^^(7:)j:9{^, AV (audio-visual) v"— ^(D VT J^'iH^M^^i^Ty^ 

■ hbTV^S. rOT-r.y iJ' C7±i^$5ail<b t*. 7= — ^0 visits ttea2|B#Fp^^.^lE-t-. 
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■ '■ ■ t; S B-^ I E E E 1- 9^4 /^ ^^(TDmmiy V T/Uy<>^(DT^ n ^^^fe 

' ^/c. I EE E i:3V9"4-et*: y T/Uz-^i^Jd-^M^ tbS / - K^;OS^M $ tb 
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nmmmTKir^ "^w ^-tLT v ^ si^sij^iD'^ ^-^M<7?^;gii^ ^^^^ 

#^iJ#a^{cW##H^vv^msiJ-^''^TO wHfd J; ^ : V> !7-^ (est 

F I D<^«^^tf^0J.-r57ti6(^|§lTfc5o 1114 fi. I E EE 1 3 9 4^(75 
^-5/ 0 5 (i. I E E E 1 3 9 4 ^^(^ 

■ T^iyU^ u^:^^<^^y hcDv'-^.y^—^y Y:^ff,'^mXh^\, HI 6 fi. I EE 
E l 3 '9 4m^<DT-r n^xX^5, ^ -T^^^-:? ^ ■;/> 

;^no/ h(DfiJi9^T^J<lr^-rill-T:^&5„ HI 1 3 A-IH 1 3 E f*. ^-^if^y^ 
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<75^iJ^^^&{'^^^i■:7..o— h'^fc.'So lEi-i 8f±. ^^ffF"Ty — m^^scD 

. .WN y — -^'.2 tt. '- 1 E:.E;E,l-..3.^:i4i?'|^f^-,2 ,.l;j^-^^,^ix.^:o/i5; Vfi^.- ^(Dy<P^ 

.. .v2 1 fC^H:.. ,^,i^i^,-;Ir^:;^iE 1^3 9.4.5/^e^,I|^^l^;f?^Mmi^^ 2 . C A 

.T V . (cable i^e.le.v-ision) mc^'imMW:- (.i5;'^..-h -^-7° x]^'-.^/ 2 ^3. . T' 

^' v^^/u • t^'T^':^ • T^V^^ (DVD) mW:2 4^XX:^]i^'fyi- ' h :r 1^=^ 

— ^- (VCR) 2 5 75s^^^ti.-cv>5o T'.^iJ. 2i.iM. '^M'^ 

{t^M 2 afciii-. C A.TV,^t#i>5il^^t-$iT^--C:<-S.>r— >^y^^^^ 7 ;6s^^$tLTv^5c 

WN/— I EErE.l 3 9 4/-<;^.3.1;:(,o^iif ^'tb-So l-^bT. 
.3 1 (Cfiv ^ ibt-^ I E E--E 13 9i4V— K <h.L.T(7^ t'^T^^^^J^? ^. 3 .2 ^^'^^^^ 
tLTt^^c WNV^K4tt. I EEE.1 3 9 4 4 1 {^-^^ $-i^•^o ^ L-X . 
:i(Dy<P^ 4 Ua-i. ^^hl^. I E E E .l- 3 9 4,/— K.<t UT(D^ — ^ 4 2^S^^ 

WNy — K5,fi. I EE E 1 3 9 4v-^>?>-5 1 -(Clgjjc^ tl/5o ■^.bT", ^(Dy<:^ 
5 1 (Cl«. ^ ^tds -I E E E 1- 3 9-4 7 — ^f^XxD'^^r^.]:^ ^-^^ 5^2 
tbTV\-5o -WN 7 — K 6 tt. .1 EE El 3 9 4v<f^ 6 .l.JC^g^^ttSo ^ UT. 

:ia)y<:^ 6 i. {c}*, ^.bj;:. i E E E=i.-.3;9 4 y — K<b LXO^^^J^.^e 2 
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<tr^-T?, -I E E E .1 3 9 I E E E 1 3 9 4 {dfti^-C 6 3 j@ 

V — h^^^m^^fl^X\^^^y<^^yi^i-y<y^ I D (BUS_ID : 1 0 t'^y h) 
■iCid^^^X-^V T/i^y^^^-Xh^.'^Mm ill (PHY^ID : 6t^'2/h) ^^^«^^i^5o 
bfciiSoT. ^5/ h7-— f .{.^%>^'CjgM^tb5;^<;?^C»*;J^^fi. 1 0 2 3ililrfc 

. • ^ I D ^ i6#-^ ^ fxr V ^ § o 

^/t.- I EE.^ 1 .99 4mi^-e{*, h^milLt l.XT^—i^(D^mt^ffty 

^^4f*, 1 EE.g 1 .3 9 4^^(^v='— ^ii-ft^Sr^T^^-a-c^T^'— ^'7;^— 

.t... ^'.hp^.^^.^f jrr.T.?' i^"^''"''5o' 't-?'cCt3-^. roxy 

- h f*.s i^^LX. .;c-'y:^\ Yfy^fi^l^-a = - K"(tcodl) ^$^^CRC, 
^ — ^y"— 7="^^CRC;e)^^3 7'^ o T V o <^ V '^^ C R C tt, 'y ^" ft ft (CS 
, ;-^>\-r^fe^^^^T;v^;5o ,1, E EE 139 4m*&-e)*. y — Kf*. --^y^CYLOco 

ji^cC ib 7'cev^S'.^:^§tvT>^'So :*fc. i e e e 1 3 9 4 ^^g-ef*. "■-^5' ^"j* h ^ 
: ^^fa^^^'^ y Y(Dm3\jt'^m\^x\^^^o ' ^ ■ 

. ±tz.. I EEE 1 3 9 4m^X\-±. m4\Z^-t^<^y h(Dm±t LT. T-Y y 
. ^n^;^ ([^^) y<^y h^Tiy^^^ tii-:;^ ($¥mm) y . ^tl^ 

. (destination_ID) , h ^ 3 > y ^/t' (tl) , y h^^=3— K (rt) , 

. >. ^ ^if ^ 3 V - K (tcode) . M^feHi-fittfS (pri) . m%vt J - KtDlSiSiJ 
^- (source_ID) h iJ^'l';y°[a^<50tf ^ (destination_of f set, rcode, 

reserved) , -^^'i^.-y h ^ 'l"7°@^CQ7='— ^ (quadlet_data, data_length, 
extended^tcode) , 5/ C R C o T V -5 o 
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^^^^^;,^..>^,^ HC*5V^T, — ^^'-fi, V=-->?^ (data_length) . T^V^ 
^^^^^^cny^-^yV-^^ (tag);\ T> V ^ n -f^^^-V^^/i- (channel) , 
h^^.if^^i/3>'3.-K (tcode) . IHM-fb^-K (sy) . ^y^'CKCt^hfi:^ 

-cv>5<. ... ... .... . . ^ 

_bizEU^I EEE 1 3 9 4mi^faieif ^/^^^:H-(T^ y ^ n :y 

IE^(7)^^UX^ (ECC : Error Correction Code) ^2 ^ 

^^l/l-V)^2 4. 5 7 6Mb p ^-Q^^m%\Z.\%. 
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tv. l««AM^PSitX2 4 6-»^..iO^_^iL^g^g^^^ ^^^^ 
eSf ^- S 4 X 2 4 . 5 7 6 p s. T* y ^ ^ 3 2 ..^ ^ 

««ici D««,:^:^^.a««.^_ --^aa)S«ss, y^.~ 

^^^MSf^i. ,,,,, :rijr~ :r.V2-7j 

«««««« r. Di*„-. 4 n irj is^vs.' ■ . , 

T-^..nE«,sn,«i5, xi^-t;. • ^^+s,i«:tfT-*«+at*, i eee i 3 
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.tiJ^yi^vSB^- U-e(^WN7-.-^.Hm .#^)l.^l?5:t?.: A^a 5/ Fl ~ 6 Jj^i^) tu 
. •.; (Quadrature Phase Shift Keying)' m^mLX^^) . 'Q-i-l^^^^^'^^^ .^-^^ 

5. -^^ ^/Wi^V^^J^ldti.. ih^ ^VU . ^;;^(^>^^±*i^^-'^^E EE 1 3 9 4 7 
■ .1 2.5 M s e c iTWy^^i-^^-^^^^) (Ci-llHltTDfil-^-e i' E E E 1 

3 9.4.^;^{Cl~ei^i-S-9-^"^^^ • ^'^-^^^ 3 2 }=: y h(D^ 
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(destination.ID) \ h 7 3 (ti) ; ]} \ ^ ^ ^^^^ ^ 

^^>'if^>'H>r:-K'Ct.ide) : ^^fe^&tf^ (pri) . |g^5£7-Kc7.^sa 

^ (source ID) . ^itifey - K^^ % y T K (destination.offset) . 

^ ^ ^ ^ ^^^^ 

1 3 ir^y^ h ttih^ ^VUM^L, *Ta;6.^ l^fy i^f^: 2 4. 5 7 6- 

S^fc:: I E'E E:1- 3V'4c7)#V- Kfi: I S 0/ I E C i 3 2 1-3 (CT^^ 
^tl^TtCSR (Control and Status Registers) '^i^^^ ^o^t.<75i^^ ^/U^^ 
-^'•V^:^^ ^(DP^^^-^-^fSf^ 1 2 5 s e c m^X^mm-^'^- t X% T^y^ 

1 EEE 1 3 9 4c^if^^.u^^i,^:::;.;,^<^g.g^^^^^^^^^^^^^ 
®9{^Mo-T. ^ tr -> v^igfcf^^ ^-r^^n^^ M^6{CK 

5. h 3 a: ... r 1.J >efe^^ i t ji^^ y ^ -^^^-^T'fca ^ i l 
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-c\ _bai ufcJ; 5 {c^j^y — Ki: b-c<75.wjM,y Ko^i^Sit-^ I Dtt r 1 i i j 

^-(Sttl^^-^x.^ $tb.^-^fiJffi ^.^f^^-^ - K I p » r 0 0 0 J t $ 

r 0 0 .1 J . ~ r 1 1 . 0 J c^ v ^i*i^;6^;6>^ffl %jh.^, i t'^.S o 

^i--5m'9fTIE^f -i-ii5*S-j^^tu5o ^!9lTIE^$^:^.<b,Wr^«:. B G H .( e 2 , 4 4, 
.3) ^?^;65{gffl$tic$o . .. ... . . 

A~ C fD|^ll04T.(:i.^^Bg:-U fc.dS . .2 4 0 U>:^syWj^(D 

a 1 ~.6(DSiJ>9^X#iJ=lr^b-CV>-5, rQ^iJlfttv ^^A^c y b 1 "et^a 

. n b 2 I D = rp. 0 1 J <7?wN / - Y (o^mm-^^i^^. 

^ ^ :>.:^xiy -efiMi^ilffiffl I D = r 0 1 1 J (^wn y .— K<D^4S^^rF^$ 
tb. $^(Ci$'-f'A^n-;'h4-6 -efite^il-(t^ I ,D = r 1 . Q.-i- J OWN y - K 
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^a;^c7 5, h^gij(75WNy-K{c^LTfiJf:)-=^T:5i<!:;asT'%5o mm/ 

m^.-vj'^ j-^YYo (.2-6) (Dmi^^mm-t^. m2\%^ ^j^y_K^ 

■ Tcli^J^y K <b /c£ S WN J — K 1 0'G:<D^t^^;^ UX W^^. WN y — K 1 0 
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mil mm) i^/^^-ir at^— ^^^^^ i o; 2 1;- mm^^ 101 

F^(75-^-Y i7 o 13 — i? (Di&f^.:/ t3.ir f (read only 

memory) 1 0 3 i: v >'^,^ kirlT^.C^^^ access memory) 

1.0 4 <!:d5^ii^^iT.-CV>;S„. _ - ■> , ... i.-: .. ■ , •• .; 
ih-r ^ Ay if 4 ^.i.3r;i*^;;.'2,i.4yT:5 7-;6 MH z QiJ' B s/^^t^*- 

.;i7 r> > h T 5/ i ^4-^,rc.v WN y^. — H 1 .0. Q 7)? umjrr Yhfa^t 
, /i^^-i' J^^r-f .5.^. • rF-Ec .1 2 t?sx h pffr"^^ > ■ h b— yui^- b £d i^ 

. ^ teffi b,7t.l-2 tS;%c>,<^.-7?-— ^{::^J: o.-C. -i^-T. tJ^/^^-rsJ^T^' 

, O I E E E l:3-.,9 4 K m7j^it^) -X^-^d^^}<,^T^^^ 

M l^O .6 -<!: , . JK^ R AM 10 6 }c:^?I^.ii.fe^<^^ 5> V^^'^ iJ' ^-i^m ^J^^gC 1 

HI 7 A ~ C #.BB) D B L ^ f^fijci- 5 7= — f^^^ 1. 0 7 U T.V ^ -5 o 

WN y — K 1 0 0 ;05flJ1® / — -K t^^^t^i-i. 1 0 7 -e{i, 12 

5 Ai s e c (D^il^<D^gSi?BWi-^ K B— /u:7'B <y ^ (ih^ ^ji^-yi^^m 
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3^ ^ "^.^-iZ/u/^i^^ 10 9, 1 1 1 j: 19 ttji $ H a ^^'ft-^(im Lfc#^a 
it5-^tB;^'-r5^3fe*^' K) 1 i 2 i^#LTV>5/ r -T'. w 
Ny— Kl 0"6¥^^J^ 5 "i: # J ^-^t^f^^ijj 1 0 7-e=V hn- 

' ^ 7t . WN / - i "a "o ?i; ^s^^^^^t ^ 5 "( ^ ^ 

K) 1 1 5 ± (D^i^^l 1 5 COa:i;^/W¥ J: ^ . =f—^ y'tiy^ (H 9 #BB) 
P/^'^ > "7 >-7VU'^ 117,!:, r (75^1^/7='^ ^ y ly^Ji-^ 11 7 J; ^ ffi;^ ^ 

6^<D'my)tiiE^<nomK)t:^^i is ro^i^uiE^i 1 8 ^ ta;^r$iLS 

7= — ;y i7 D B :L r I9'::i.— if'7= — ^ $ tbTV^S--^ 5/ ^'^atU-T-S-- 5/ 

^'ttttS^ 1 2 0 ^^LTV^So ---5/^'affi^l 2 0-^?ttflB^tL7t-^-;/i5^"tt$iJ^^ 

% r o'i}c#^i^$tbS, ^ ■ 

— ^^—^mi^Wm-t'^'K'AMi 2'ri; "-rroRAMi 2 1 {c:#^$tL7^c:jL— if- 
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5 (C^^^tL-CV^ a I, E E E 1 .3 9 4 / — KfCil^-S f='— .^^TU^ 1 2 2 t L 

Y^t.y'—^'^jtU 1 2 2 J; »9 10 1 

.^fc. WN / — K 1 go fi. ^^^5.1 1 ^^(DJ^pm^^'O , = ^-hn — 
.. i r ^7 p i?" -(t f - C K c fi, J: (p ->.>'.i7 /i^^^ffi..^ ttfc = >^ b — a -/ 

^.fc. WN y - K 1 0 0 .1 ;<r^if.f:.§ y c {zLS,-^'v^-c, ^i^^^ifi 

-r ^mmzf ^ yy" {y^.i .2. e <tv r t^^.p.xf f^^jj' 7 >':7Vi^^ 1 2 6;com 

^ -^J^ J: t;?:^ c 5/ > -^^ ^y->3 -.p B L pmjO sTiE =lr L T ^iJ^|l|fR 1 

0 ijzm'^ir^m^ TflE^ 1.2 7 

rr-e. WN/ — Ki p o;^salJ^@y — K'Xfc^^^ ^ ^^^y^^ 

1 2 6 ^? tljEfil .1 2 7 js^ffi $ tb/£V ^„ ^ fc. WN y - K 1 0 0 ^s^lJ^S 
y — K-T?fc 5 cb^^/i^^^^'i^ffi v^.n 1.2.5 -e.fi. r7> h n-/U-r'c2 

^(d, H 2 }Cij^i-WN y — K iU^^ U?^^- 5/, b ^7.— ffi y — F) 1 0 0 (Dm 

_ ....... ■ 

^-f . wNy- K 1 0 o.tmwy — vx-h^M^K^^^xMrn-i:^- mn^om 

V'Vi^n 10 1 CO^IJtS?fC J: 19 . 7^ — ^i^^cScgP 1 0 .7.-T?Ji. 1 .2 5 M s. e c (D^Wi 

. C0.3 ;x K.p— /^^'cr .y.^y.c.B L{c>:t.,L,x,, ^0 mE;??iF-^^t^;!jpsp la oxm'oniE 
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* I E E E 1 3 9 4 > ^^^-<t 6 10 5 ^^fh LT7=^— ^ f^^SR 1 0 7 {C 
■ ^J#^ 1 O-l (DmU\^t "9 ^-^J' 10 7 RAM 10 6 {ZlfElt^tL 

' — ^ ^'t3 <y ^ D B L = # friErf-i-'f't;!JP# 1 0 ^ Tjfeb fTiEff -^;5S^^;!]p 

Lt. r O^it^t-^ki -X 1' 2 r <7)^3t^^ 1 1 2 J: 

■ :^ fc. mK) ITiE^B lis ^> bD-^-^r ^5? ^: n D B Ea^^^^ yft&tijgp 1 2 0 
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S.^lfi- b-C I E E E 1 ^ 9 4 y K{ca^.f,tv.5o:. - . 

i^fc. WN / - K 1 0 0 immm / -.h^x-h^^^i^-^^^^xmmt^o 

. I E E E 1 3 9 4 / — K ct ^1,-^ .;i 0 5 ^^luX^^^ f^^^ 1 0 .7 {dT-T y 

,10 1 9^IJ|^}dJ: J9 7='— .^5?#^$P 4: ,§ 7 5?^$^,..R AM 1 0 .6 fc:fE1s^tLXV^6 

y. h "f— f J: I^" c? D B .L ~<Pi§ A e#^.) TiSf^fig $ tbS „ 
... ■'r^^ mj^^ 1 0 7.,^^-^ & a(73|git7i^f^ bT ^ ^ :^ x:^. y Km ^ ^ 

. - :/ R. 5/ i7 i) B L {c:>fj- L T<. ^ 9 tlEflFWlJP^ l Q 8. fTIE^?f ■^i^.^#;flD 

;. yi^^^^P^mm^-t^Xtiitl^th^.o . -, , - • .r> ■ 

,:, ^-ft <^)t!jf^{*. JiAT<^ J: 5 {.^trt^ti ^ „ S:3fc*^ l l 5X=iyhu —/i^zf n 

V^^ai • iJ^ n c^^i^gB 12 5 KWi^^t^.- =i> j^n—/\^zfx3 :y i7:C0->>^ 
^ -ft fd [51^ L T ^^f ^ tL 5 o 
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• 1 0 '\\Z.Wi^^i^^.'4\n4{^ lO' I'fi. =1 h n-/U:/n ^ C B L 
75SfTt?tL5<, ^'>i. i 0 l ii. V> P'-yU-y^'n ^ CO C B L(75;^ t= h 

'mi^-f'^"^ ^;6^-^%-€V" ''''' ' ' ' ' ' 

" • ■ i '-FWcT^^m^^i^^^^^iii ' "^'^ •y '^ W'^^ 116 {ci-^l^ 

;5'^^T:btb5o ^' ^ ^^/"x ^ ^ ^ l^y/l^^ 1 1 7 (Dffi>:]>-? «9 ITIElfB 
1 1 8}:i#^ia^;^> m'9fTjE??F-^^^iiffi b-C. T'- ^ zf ^y ^ B BL(Dm^ tTlE 

^fc. ^'9fTIE^ 118 i^h<D^^~-^ytz -y^DB-Li'^^^yyi^m^l 2 0 {d 

' M ^ f^X . ' i (7)'i^ — -!f ^^-^ ^ mTU^ 12 2 $ 5 o 7= - ^ m TtU 

- 5 ^:f^ bT I E ■£■£ 1 3 9 4 V — KfCill f^tbSo 

gfcfd. 121 1 3 A~'E^^ffl bX. ■l EE'E r3 9 4m.'^'<D'y<^yhT'—^^. 

::t'e'E-E 1 3 9 4 y — ^t^h^ 1 (DWN>— 1 6 7 (d, M 1 
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